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| variable Delay 1 




Low Pass Filter 
Fc=Prcch«trgc 
Fc=Stcadjr Stale 



Program Load 
Line - 
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Oscillation is detected, 
the slow filter is switched 
to 0.1 Hz for next loop 




V/I Loadline 



Slope = 1/1000 =l/RCO 



14.2 




^NjSlope = 



lope = 1/400 = 1/RP 



35.7 50 mA 



^0 - KX>*kCO = ICO*RP =VP — 
ICO=14.27 mA 
VP=35.7 Volts 

Note: All results are at steady state 
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RP = Gyrator Impedance = 400 ohms 
RCO = Central Office Resistance 
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GYRATOR 

Low Pass Filter 
Fc=lto21Hz 
RP=400 




Modem 
Code 
High Pass 
Filter 



Digital Gyrator Example 
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Programable Output Stage 



Simplified D/A Path 
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ADRNG = 


1.16 


DCDIV = 


130 


DCGN = 


5 


DAGN = 


1.25 


DARNG = 


1.4 


INTGN = 


.75 



Feedback Gain 

FAST POLE 
Register High Wort! 
Register Low Word 

SLOW POLE 
Register High Word 
Register Low Word 



Input @ 4.6mV/LSB @TIP 

, t 

Input Gain 

ADRNG * DCDrv * DCGN * Filtznin 
Resistance 

FAST GAIN 
Register High Word 
Register Low Word 

SLOn GAIN 
Register High Word 
Register Low Word 



1 / (.005 *32768) = .0061 1 mA/LSB 




H(z) = 



Input Gain 



1 - POLE *Z A -1 



Positive Current Limit 

Register 

Current Limit * .0061 1 ma'LSB 
If I > Current Limit, set I = Current Limit 



Hysterisis 

— 



Precharge Current 

Register High Word 
Register Low Word 



Col?ec belauit Current 

1 1 ma / .0061 1 ma/BIT = 0x708 
Register 
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Negative Clipper 

If<0 ; Output=0 



Output Gain 

1 / (DAGN * DARNG* FNTGN) 



Sample and Hold 

4X 
Register 



Data Out 
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Fast Convergence DC Loop Filter 
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Fast Convergence DC Loop Filter 
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10 Hz Fast DC Loop Filter Gain and Phase 
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Slow Convergence DC Loop Filter 
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Slow Convergence DC Loop Filter 



0.1 





: : ; i | 






: : : ) \ \ 






' - '• i ; 


























t 






• •■ ■ j ! i 






Mi 






: i 1 


; 
i 








; ; | j I 


i 








. i : i : ! 


! 




: 




i ; : i 1 






















' — i ■ I 




S : ! : 






hi! i : i i ' 




i i i ; 


! ■ i ; \ i 


if!: i i ! ! i 

iTh L-i. ? : 1 




j_ — t- — rn ■ 



10 



100 



F'6. 



1 Hz Slow DC Loop Filter Gain and Phase 
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First Order Filter Topology 
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jActivate When A and B i 
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Final Low Pass Topology with glitch removed 
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I DC LOOP FILTER INPUl 



V(QI4) 
2 

Current Limit 




100 Hz 



DC Loop Filter 

Fcslow = 1Hz 
-40 dB@100Hz 
Current Limit = 
60 mA 
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DC LOOP FILTER OUTPUT 



Current Limit 
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F<6. Hfy 

DC Loop Filter Without Hysterysis 
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| DC LOOP FILTER INPUT [ 




100 Hz 



DC Loop Filter 
Fcslow = 1Hz 
-40 dB@IO0Hz 
Current Limit = 
60 mA 
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2 



Current Limit 



DC LOOP FILTER OUTPUT 



Lower Hysterysis Limit 



DC Loop Filter With Hysteresis 
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Tip Voltage and A/D inpoc Cain 
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Tip Voltage and A/D input Phase 



. Phase Margin = -45 Degrees 
^ Will Oscillate &1S H* 




TAS Termination with Lowpass Filter Cutoff = 1 Hz 
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Tip Vottag* and A/D input Gain 
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Tip Voltage and A/D input Phase 
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JAS Termination with Lowpass Filter Cutoff = .1 Hz 



Vfl Loadline 



14.2 



Slope = 1/1000 = 1/RCO 




lope = 1/400 = 1/RP 



35.7 50 mA 



50 - ICO*RCO = lCO*KP =VTIP 
ICXM4.27 mA 
VP=35.7 Volts 

Note: All results are at steady state 
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GYRATOR 
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LF=3H 



LS = Gyrator Slow Charge Inductor 
LF = Gyrator Fast Charge Inductor 
RP = Gyrator Impedance 

CAC = AC coupling capacitor for AC modem signals 
RCO — Central Office Resistance 




RP=400 



CAC=4.7uF 



| ^ RXtc 



ICO AC 
ICO DC 



Basic External Gyrator Example 
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